Purpose: To compare the trichiasis surgery workforce in Jigawa state with the World Health Organization recommendations for surgical technique, training and equipment supply; and to explore the self-reported challenges faced by the lid surgeons in the recruitment and management of trichiasis patients. Methodology: All available trichiasis surgeons in the state were given questionnaires to complete with information about their training, management of trichiasis, difficulties faced in their practice, surgical equipment; and perceived barriers to uptake of trichiasis surgery. Results: Fifteen surgeons evaluated, all were males with a mean age of 43.7 years (±8.6 years), with an average of three surgeons per zone. Nine of the surgeons could perform both BLTR and Trabut operation, four could do only Trabut while two did only BLTR. All had formal training and certification, except two who trained on the job. Only surgeons whose first training was at least 8 years prior to the study had been retrained. There was an average of 1.66 (±1.17) complete trichiasis surgery instrument sets per centre. Eight (53.33%) surgeons were satisfied with the number and quality of surgical sets. Self reported challenges faced by the surgeons were postoperative infection from poor hygiene, poor compliance with postoperative medications, lack of acceptance of surgery by patients, difficulty in accessing remote areas and sub-standard drugs. Conclusion: Staff training and 
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PUBLIC INTEREST STATEMENT
Trachoma is the leading cause of blindness from an infectious agent worldwide.
Trichiasis a blinding form of the disease, is the in-turning of eyelashes which then rub on the eyeball causing blindness. This usually affect adults especially women.
The World Health Organization (WHO) has adopted the SAFE strategy (Surgery for Trichiasis, Antibiotics for active disease, Facial cleanliness and Environmental Improvement to reduce disease transmission) for the prevention and control of Trachoma. It has also recommended the training of non-ophthalmologists to carry out trichiasis surgery in resource-poor settings due to dearth of Ophthalmologists. In Jigawa state, ophthalmic nurses have been trained to carry out trichiasis surgery in order to reduce the burden of trichiasis in the state.
This study assesses the trichiasis surgeons and compares their training and equipment supply with the WHO recommended standard for trichiasis surgeons, with a view to improving quality and service delivery.
Introduction
In 1997, the World Health Organization (WHO) established the Alliance for Global Elimination of Trachoma by the year 2020. It also adopted the SAFE strategy for trachoma control (Surgery for trichiasis, Antibiotics, Facial cleanliness and Environmental change, such as clean water, latrines and good sanitation) (World Health Organization (WHO), 2006). Implementation of the SAFE strategy has brought about a reduction in the magnitude of active trachoma, although the magnitude of trichiasis has risen with resultant marked increase in the number of people at risk of blindness from the disease. There is therefore a need for concerted efforts to increase the number and quality of lid surgeries in endemic areas to deal with the backlog of the trichiasis cases requiring surgery and prevent the huge economic loss attributed to visual loss from trachoma ( Buchan, Limburg, & Burton, 2011; Frick, Hanson, & Jacobson, 2003) .
Among the many surgical techniques available for trichiasis, the WHO has recommended the Bilamellar Tarsal Rotation (BLTR) as the surgery of choice and alternatively the Posterior Lamellar Rotation (PLTR) in trachoma control programme settings (Solomon, 2006; Reacher, Foster, & Huber, 1993) . The WHO has also recommended the training of non-ophthalmologists to carry out these surgeries in village/ community settings to improve the reach and uptake of trichiasis surgery, as most of those who require surgery live in remote and difficult to reach areas, coupled with the dearth of ophthalmologists in these resource poor countries (Solomon, 2006) .
For trachoma control programmes, the WHO recommends at least two lid surgeons per centre operating at least once a week on specific days to avoid patients being turned back when a surgeon is unavailable due to ill-health, attending an outreach or other reasons (Solomon, 2006) . It also recommends that each surgeon should be provided with two complete sets of instruments which need to be replaced at least every two years (Solomon, 2006) . Trichiasis surgeons just like other healthcare workers in the developing world face challenges in their work such as poor working and living conditions, lack of social amenities among others (Hongoro & McPake, 2004; Habtamu et al., 2011; Lewallen, Mahande, Tharaney, Katala, & Courtright, 2007; Rowe, de Savigny, Lanata, & Victora, 2005) . Addressing these challenges is key to staff retention (Habtamu et al., 2011) .
Jigawa state has a population of about 4.6 million people and 27 Local Government Areas. It is located in the North West geopolitical zone and borders Niger republic. The State lies within the Sudan Savannah with elements of Guinea Savannah in the south. It enjoys reasonably good intercity roads but poor public transport systems. Over 90% of the population is rural and 80% agrarian.
The healthcare delivery system is structured in the form of district integrated health system known as the Gunduma health care delivery system which is subdivided into eight Gunduma (Districts). As a result, all health facilities come under a single delivery system to enhance service delivery and productivity. There are 2 tertiary health institutions, 12 General/District hospitals, 81 Primary Health Centres and numerous health posts. There are 5 fully equipped secondary eye care centres providing surgical services in the state, with 3 full time and 3 visiting ophthalmologists, 2 optometrists and 22 Ophthalmic Nurses (ON), 16 of whom are trained lid surgeons. There are also 58 trained primary eye care workers, 2,321 trained facility workers and volunteers involved in community distribution of Ivermectin. The healthcare as well as eye care in Jigawa state is financed by the state government with support from Non-governmental Organizations such as Christoffel Blinden Mission (CBM), African Programme for Onchocerchiasis Control and other corporate organizations.
The trachoma control programme in Jigawa state is supported by CBM through the CBM Vision 2020 support centre (now Health and Development Support/ HANDS) in Jos, Plateau state. The SAFE strategy in Jigawa state was instituted following the results of a trachoma rapid assessment and later a population based survey done in the state (Ramyil et al., 2015) . Implementation started with the S component (surgery for trichiasis) in 2007 and later A (antibiotics-Azithromycin) distribution in 2011.
Lid surgery for trichiasis in the state is performed in different centres by the ophthalmic nurses trained as lid surgeons. Routine paid surgery is performed regularly at base hospitals. In addition to this, the state government and CBM organize 3-4 trachoma case finding campaigns annually during which patients are operated free of charge at either the base hospitals or health centres in the community and all patients are given free postoperative topical and oral antibiotics. Some corporate organizations and public-spirited individuals also sponsor free lid surgeries in zones or communities of their choice outside the routine campaigns.
The surgical procedure performed in the state is mainly the BLTR, although some surgeons prefer doing the PLTR (trabut) procedure. After surgery, the patient is given tetracycline eye ointment and capsules; lid sutures are removed between 1-2 weeks depending on the surgeon's preference. Routine follow-up is done at either the health centres or base hospitals.
Jigawa state has a high prevalence of trachoma there is also an established trachoma control programme which started with surgery for trichiasis (Ramyil et al., 2015) . As a result of this, over 22,000 lid surgeries have been carried out by the lid surgeons. There is however no study to assess the training of these surgeons, their access to quality equipment and the difficulties they face in performing lid surgery in the state. This study aims specifically to compare the trichiasis surgery workforce in Jigawa state with the WHO recommendations for surgical technique, training and equipment supply; and to explore the self-reported challenges faced by the lid surgeons in Jigawa state in the recruitment and management of trichiasis patients. This information would help to improve service delivery for the trachoma control programme in Jigawa State and elsewhere.
Methodology
As part of the study on the outcome of trichiasis surgery and patient satisfaction with trichiasis surgery in Jigawa state (Ramyil et al., 2016) , all available surgeons operating in the state were given questionnaires to complete with information about their training, management of trichiasis, difficulties faced in the management of patient with trichiasis, surgical equipment and supply; and perceived barriers to uptake of trichiasis surgery based on their experiences. The questionnaire was developed for the purpose of the study.
Data management and analysis
All data was double-entered into a pre-coded Microsoft Access database with consistency checks. All data entry was done by the researchers on an on-going basis throughout the survey period.
• Participants were identified by their unique Study identification numbers.
• Data analysis was done using STATA version 12.1 statistical software. 
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Results
Of the 16 surgeons operating in the state 15 were evaluated, all were males, the only female surgeon was unavailable at the time of the study.
The mean age of the surgeons was 43.7 years (±8.6 years). There was an average of three surgeons in each of the four zones with a range of 2-5. Nine of the surgeons could perform both BLTR and Trabut operation, four could do only Trabut while two did only BLTR. All the surgeons had formal training and certification, except two who were trained on the job at the centres where they operated. Only surgeons whose first training was at least 8 years prior to the study had been retrained. Table 1 shows frequency of retraining by duration since first training of 13 respondents (fisher's exact p = 0.02).
All surgeons are involved in outreaches with an average of 63.12% (±15.33%; minimum 40%, maximum 90%) of the surgeries performed by each surgeon done during outreaches. The duration of follow-up was one month for 46.67% (7) of the surgeons, 2-3 months 26.67% (4), 6 months 6.67% (1) and case dependent 20% (3). There was an average of 1.66 (±1.17; minimum 0, maximum 4) complete trichiasis surgery set per centre. Eight surgeons (53.33%) were satisfied with the number and quality of their surgical sets, while 7(46.67%) were not satisfied, satisfaction was not related to number of complete sets (fisher's exact p = 0.18). Figure 1 shows the source of instruments. All surveyed believe that government and NGOs should assist in the supply of instruments.
The self reported challenges faced by the surgeons in the management of trichiasis patients were poor hygiene with postoperative infection, poor compliance with postoperative medications, lack of acceptance of surgery by patients, difficulty in accessing remote areas and sub-standard drugs.
The perceived barriers to acceptance of surgery as reported by surgeons were poverty, fear of pain, fear of the unknown, ignorance/ lack of awareness, fear of scar and non-acceptance of surgery during farming season for male patients. 
Discussion
The WHO recommends at least two surgeons per centre operating at least once a week on specific days to avoid patients being turned back when a surgeon is unavailable due to ill-health, attending and outreach or other reasons (Solomon, 2006) . We found at least two surgeons per zone in this study, although some centres only had one surgeon while others had three or more. There is therefore a need for redistribution to enhance productivity and boost the morale of the surgeons. The self-reported availability of complete TT surgical sets falls far below the standard (Solomon, 2006) , and in most cases they were self-purchased by the surgeons. Other studies also found inadequate/ lack of instruments among lid surgeons in control programmes (Habtamu et al., 2011; Lewallen et al., 2007) . Government and NGO support is needed in the provision of good quality surgical instruments in adequate numbers (at least two per surgeon); these instruments also need to be replaced at least every two years as recommended by the WHO (Solomon, 2006) . This could also improve performance and job satisfaction with likely positive impact on surgeon retention and surgical outcome (Habtamu et al., 2011; Lewallen et al., 2007) .
In this study, only surgeons whose first training was at least eight years prior to the study had ever been retrained; this is far from the recommended routine retraining (Solomon, 2006) . The need for training, re-training and constant supervision of surgeons to ensure good outcome cannot be overemphasized (Buchan et al., 2011; Solomon, 2006; Rowe et al., 2005) . The self reported challenges faced by the surgeons in management of trichiasis patients were poor hygiene with recurrent postop infection, poor compliance with post-operative medications, lack of acceptance of surgery by patients, difficulty in accessing some remote areas and sub-standard drugs. Addressing these challenges will impact positively on the retention and productivity of surgeons, for instance, access to good road and other social amenities have been associated with staff retention in a trachoma control programme (Habtamu et al., 2011) .
The perceived barriers to acceptance of surgery as reported by surgeons were poverty, fear of pain, fear of the unknown, ignorance/lack of awareness, fear of scar and non-acceptance of surgery during farming season for male patients. A lack of awareness, cost, fear and traditional beliefs as perceived barriers have been reported by other surgeons (Habtamu et al., 2011; Lewallen et al., 2007) . These are similar to factors reported by persons with trichiasis who are yet to present for, or accept surgery in other studies (Bowman et al., 2002; Habte, Gebre, Zerihun, & Assefa, 2008; Mahande et al., 2007; Rabiu & Abiose, 2001) . Efforts must be put in place to address these barriers in order to improve TT surgery uptake.
Conclusion
Staff training and instrument supply in Jigawa state fall short of the recommended for trichiasis surgeons in control programmes. The challenges faced by TT surgeons in Jigawa are similar to those experienced by TT surgeons in other resource poor settings. More effort is needed to mitigate these challenges and also improve on staff training and equipment supply in order to improve trichiasis service delivery.
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